Lack of involvement of mu(1) opioid receptors in dermorphin-induced inhibition of hypoxic and hypercapnic ventilation in rat pups.
The effects of dermorphin, a mu-selective opioid agonist, on respiratory responses to altered O(2) and CO(2) during postnatal development were investigated in conscious, unrestrained Wistar rats aged 2-21 days. Respiration was recorded by barometric plethysmography. Dermorphin (4 mg kg(-1)) was administered subcutaneously, and the ventilatory responses to hypoxia (11% O(2), 89% N(2)) in 2-21-day-old pups and hyperoxia (100% O(2)), and hypercapnia (8% CO(2), 92% O(2)) in 2-13-day-old pups were assessed in the presence and absence of the mu(1) receptor antagonist naloxonazine (10 mg kg(-1) s.c.) administered 1 day before testing. Six minutes of hypoxia increased ventilation in all age groups, largely via an increase in frequency. Dermorphin inhibited the ventilatory response to hypoxia, and this inhibition was insensitive to naloxonazine. After 5 min of hyperoxia, ventilation was the same as with air breathing except in the presence of dermorphin, when hyperoxic ventilation was depressed by a naloxonazine-insensitive decrease in frequency. Following this 5 min 100% O(2) exposure, pups were exposed to hypercapnia, and respiratory parameters were measured 5 min later. The ventilatory response to CO(2) was inhibited by dermorphin in a naloxonazine-insensitive manner. There was no evidence for endogenous mu(1) receptor modulation of the ventilatory responses to altered gases in rat pups of any age. Thus, mu opioid-induced inhibition of the hypoxic and hypercapnic responses in young rats does not occur via activation of mu(1) opioid receptors.